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[-fi.*M] 

7H^ ^7H1 XW*!, ^ -8-#«H 

^3 Aj^l- f^Mh ^-71 <^ ^#^JL, #7} ^*]- 

■§-4^-, A cM *iH a] j: 6fl -§-#s><^ a o > 71 ^ ^oj^ ^S)-Ai7l^ ^-g-Jf* 3E. 

£ 2 
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a} 0 ! 0 !^ ^-g- wj-Aio^ cfl^i^ {Power amplifier of bias adaptation form} 



£ l£r f^S] RF #^7l^ £Al*> 2]j5Li£, 

5. 2±r l^^l <U ^HH *r€- tfl*^ f^7l<^ £Al*V sls.t, 

£3f ^ cf^ ^HH <4^- tfl^ ^» sAitb 

<5> QAM(Quardrature Amplitude Modulation) ^^.^ iL-§r t^^;] ^ A)iaj 

(bandwidth-efficient digital system), ^E] Ai-g. A>ol^wfl ^ (single-sideband : 

SSB)^1^# a>-§-^ ^s}-^ 4^s^ ( : FDM)4- ^ -f-^] a^^oHa-] A>-g-s)^ a] 

31^ ^(modulations cf^sKmultiplexing)^^- *}-%-f;}7} nfl^ ^ ^cfl^ rfl 5g^-^ 
^ w](Peak-to -Average power Ratios °}*}, PAR^e}- ig)cr\ x\# 5L=HKt i me- varying 
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envelope)* g^z)-. °] a) tb ^1^*^ 7]*1^£ -H^sKRadio Frequency <>1*>, RF^ 4] 
Jl» ^i^*>7l $m ( linear ity)o] #3 f^7l (Power Amplifier : PA)# 

.SH^-lr ^^(Code Division Multiple Access : CDMAHq- ^ jn ^sf^ 

^-^r i^irsK Orthogonal Frequency Division Multiplexing : OFDM )•§■-§• 'i-frS} a}^ 1 ® 

^H^r €■ PARS 4# ^llt ^^Mr ^-R-*Rr 4^ ^^H^M 

^*1] 0 > tr4. A oM -f^ A]^Efloi] Af-g-sl 7l^^ RF ^ #^7l^ -g- PAR* RF 

^3 #^71^1 ^l^-Hl-g-ol ^7H>711 ^cf. o]b\^. v}o]o}^ ^ ^sl 7 ]^ "Improving 
the power-added efficiency of FET amplifiers operating with vary ing-enve lope signals", 
Adel A.M.Saleh, IEEE Transaction on Microwave Theory and Techniques, Vol .31, No. 1 January 
1983 4 "High-efficiency class-A power amplifiers with a dual-bias control scheme", to 
K.Yang, IEEE Transaction on Microwave Theory and Techniques , Vol .47, No8, August 1999 

^ Jl** ^o) 7 ] o. s i^oj 37] ofl rtj-sj- ^ s^7l 

^ ^°*Mr ^sH^tt hW<H^ *-§-(Bias Adaptation)^* *}-g-th}. 0 l^«r 

ti^O^ tiJ-Al^. 5=^0. ^V^Tfl ^<5 r ^ ^t}. 

-^7i( 100) ^ oi^ Aljr(Input Signal)* ^3f*>7] ^sfl ^ 7 r ^- 
°l7l (Instantaneous Automatic Gain Control : IAGCX109) ^ RF f^7l(104)ir ^}^} 
JL &rj-. ZLe)ji ^3-7) ^ #^71(100)^ ^-71 ^^l^H ^sf^ JL^* 3#S>^ S.^ 
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^#-^(Excess Envelope Sensor : EES)(101)^-, <#7) ^(Excess Signal : ES) ^, 

3L^# 37} ^ 2:£«H ^71 RF ^#7} (104)5. *)ff- ^^(Vout)* *#*H=- ^ ^ 
^-(Voltage Enhancement circuitry : VEC)(102)# ^-wl^^l o]^*V ^ ir-^H cfl^- 

€- PAR-i: 0 ^^i 51 (Input Signal)^ #7} 5L H 5^1 oi^ ^^-(100)* 7] 

3 °H ^ ^^(102)^ RF ^71(104)7}- RF nfl AV 7 ] 

##7} (104)3} JL## 7fl>y*>7l ^*fl oj^^l^^ ^bHH aj-&|. rf ^7l(104)S) ^-#^i^^r 

^#^-(101)^Ai ^#5^ ( U^37)(L)o)^<£ ^-f ^--g- 

Jf(102)l^ #7}) S3f H^^l^Ei(ol^ ( QIO]^ £>-§-)!- ^ £. Aj^lcf. 

ZLSi^S Oj^Al^o^ ^sJ-Ajol °^^37l o}^<H ^-fofln> Ql-g- ^.*f| +Bv ^^o] ^ ^ 

#7}(100)<H1 ^3°}, ^^371 ol^>o] ^o.ofl^ +Bc o] rf 2,3 (CHOKE) CE^l 3*1 Jf. 

^ #^71(100)^1 a, £ RF ^7]^ i^Ajol ^ 37} o^o] % 

-fofl ^ ^71(100)^1 ^i^(Vout)^- £§Hd<*fl f7M?] ^ ^ jL-^-g- 7fl^*V 

* 'i ^ £4. 7H147> ^51 ^Sj-ofl rtj-ef J7^4 A}-g-<£ #*}£)- ^gofl a> 

^^}7\] 3>m°) Jl^I- ^ £E*V ( ^3} f^ 7 ] 

^i^ol 7%°. +Bc ^ -fM^M ^*fi ^^-7l(DC-DC 

Convert or )♦ *Vcf . 
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<13> CC}5|-Ai, ^- 42.3 o. nfl o. s ^tfl;^ tfl ^^S] a]* 5>^r #3L« 

# #*i# *n*^i sa4. 

<14> igj-r^ tf^ ji^s)- oga 3.^3= ^ ^ Aljr§ 2^*Hr 

ti >ol^^ ^-g-^-l- -=P-H1*H ##-^^1 ^ aH^H^ J7^H|- ^7}Q\ s_-t-Qr 

<15> i^o] BE ^-^^r ^ ^ ^# ^€^1 ^^-grSS] $3} 

<16> ^7} o)^ TQrX%$] ^*>7l ^ #*l^r o]^^A] 7l*l^-£] tfl^ #3- 

71^1 5&°H, #^H1 -§"^>^ ^4 ^ ^*Kr #7l ^ Al^ofl 

^ ^#^JL, #71 ^ ^5^1- #*1«H A oM #Jl# ^-iflA] 

7] 31, #71 ^ ^-^^ ^sHl 145+ #7] ^-ifl^ ^ #JlS^-B1 £^ttd# °]-g-*H 

^ *W #Jl» wM^i ^"71 ^ *d€ Al^ofl # 

7] ^ ^SM^lfe *d^ ^-g-Jf» i^}^ 3^ *Vcf. 

<17> # 7 ] £ ^igoj -H-^^ ^^7) ^^-4= #*}i=. C]^A] 71^1^ tfl^ 

^7H1 ^o^, 717-1 tfl <g 3j A}Jl» ^25M -H^Sj- #Jl* iM^KH, #71 717-1 tfl <*| <g 
3 ^IJ^H ^ #71 ZL^4 AlJ:^- 

f^Jf^K #71 #^oll^ ^#51 ^# ^^*H ^ ^ ^IH 
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^3L« *^*Kr «H<H^ ^-§-^-^-, ^71 v}o)o]^ a]-§-JjL^^-Ei ^"71 ^ ^l^H 

#7) =§^s.-f ^ i£sH rtfef a o v 7 i ^ ^o] A] Jr^. ^ s^o 



5.^2) ^ SL^°\] ^ JjLJr-g. JjL 7r ^-ofl ojo^, ^ ^-itl cf 

^ ^^%H1 &<H, 71^ ^ ^ofl cfltr ^13^ ^<>] ^ 

<19> £ 2^ ^ <aj *UHH 4€- cfl^ ^s.7l^ £AltV s]S£oitq-. 

<20> tfl#3 ^ 7 K200)^ JL^ ^§>^ ^-*f(RF signal Amplifying Part 

: RAP)(210)2f, JI^ ^ ^J^S^Ei i^^. ^-5} JLj ^ ^(Power Supply Voltage 
; PSV)^: ^H^Rr wf°H^ ^-§-^(Bias Adaptation Part : BAP) (220)^, #7] RF 
(210)2. ^ #^(PSV)-§- ^^Rr *#^-(DSP) (230)3. ^$3<H SZ 1 }. 

<2i> #7] RAP(210)^ SJ^ 413:* -grB^Hr RF (Radio Frequency Coupling Circuit °] 

*r, RCC5} $0(211)^, -8-71 ^«-(210)2r #7l t^H^ ^-g-^f (220)2] ^ <&Z\X\ 
7]^ RF ^1^71 (Radio Frequency Delay : RFD)(212)* ^j^-ji &£f. 7 ] ^| #7] rf o^^ 7 l 
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(211)^7 ^7} «M<H^ ^-§-^-(220)5+ ^71 RF ^1^71(212)^ #7] 

<22> ZLE^JI #71 ^ifJf(210)^r °J ^ #3:1- ^* r 7l ^ tr RF (Radio Frequency 

Drive Amplifier : RFDA)(213)^, RF #-^-71 (214) (Radio Frequency Power Amplifier : 
RFPA)^. ^#£|<H 3l*\. °\7]*\ #71 #^-71(213)^ ^z-71 (214)^1 <^ #Jl eflt 

<23> #71 ti>olol^ ^-g-w.( 220 )^ #7l RF ^<J7l(211)5.JfEi RF °J ^ AjjLt- ^^]^>^ RF 

7>^ ^-ifl7l(RF Variable Attenuator: RAV)(221)i4, RF °J ^ o. 3E^# 

^#7l (Envelope Detection Circuit : EDC) (222)1- ^al^Val <^7H # 7 1 RF 7>^^-ifl7l 

(221)^ #7l RF #JL«- ^#*M £^"# ^#71(222)2} <^#J: ^sM^i}. # 

7] v}o)o}+ q o_«.(220)^ j±#7l (Envelope Compensation Circuit : ECC)(223)^-, ^ 

-§- 71 (Bias Adaptation Part : BAC)(224)^, ^ (PA Supply Voltage 

Controller : PSCX225)* ^al^-JI $lcf. 

<24> i^-A} ^.#71 (Envelope Compensation Circuit : ECC)(223)^ #7l ^#^1 

^ ^# #^l(Envelope Compensation Signal : ECS)* *>M-^1 sg-g- SS^'tl^S. 3flHjl«>lH 

<25> ^.g. ^(>|7l (Bias Adaptation Part : BAC)(224)fe #7l J±#7l (223)5.^ j£# 

3<H 3##JL(ECS)» ^#*}jl, 2)*^ ^-fr ^l^>7l ^ #Q *\}o] A] 

^(SCS)l- <£3W*J a o v 7] ^.^«(230)S #^trcf. 
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<26> ^ *\<Q z\)o]7] (pa Supply Voltage Controller : PSC)(225)^ $7] aj-g- *H 71(224) 

S. RF ^-71 (214)3 ^ *\}o]*} 7 ] °)?$\ rf 7 >^ #ifl7l (221)34 ^7} 

*H<H 71(224)* 

<27> RF ^ (214)s] ^ jg^ «a^^^, ^?J€ ^ f-iLS. 

^l«fl ^Sl-^>^1 3^ ^oM RF ^ ^7](214)S1 «l>«d^^^-S ^2|-*>7ll €4. nfl^ 

»}°Hi 3 -§-^(220)^ igsj.^ iL^r^, 7fl^*>7l Jflsfl RF 

7}& ^7l(221)# *lH«r4. °lsi*r RF #^7j(214)^ ^ ^^Hfe- #7l wM<H^ 

^-§-^-(220)^ ^ ^ ^)^7l(225)^l 21*11 sq-^tl-. 

<28> ^-71 ^ ^ »H 71(225)^ 21^31 ^-ifl^ 2,*£f;}7) 31*1] RF ^3 ^3-7l (214)3 

^ Q% #5}-!- jis^H #3] z\)o] a] 5: (Variable Attenuator Control Signal : 

VCS)-& #7) RF 7}i£ ^7l(221)S #^th}. nelJl ^ ^ ^H7l(225)^ aj-g- *fl<H7l 
(224)7> 2)^21 ^g-^-g 7)H ^Jl(SCS)# #^<5}5L^=- t}^ ^-g- TiH 71(224)^1 a] ^ 

(BAC Offset Signal °l*h BOSH]- ^) ^ BAC i?H^ ^E^BAC Scale Factor ^l^V, BSF2]- ^-)# 

<29> Aj- 7l ^ ^^-^(230)^ Al^Efl ^ ^(System Supply Voltage : SSV)* 

^€:7KVoltage Up-Convertor : VUC)(231)2f, #7] ^ *1^(USV) 

4 ^7} n\o)o]^ ^-§-«.(220)S^-E-l^ ^ ^ ^ H A1J:(SCS)# <>l-g-*M ^ ^ 

SH^lfe B^^iBl(Ql)(232)^, 3€ ^-¥-(230)fe QH € -&£]53* ^ ^ 

^(SSVHl ^ 3 & ^7} °§§* &JE^- ^ cfoi^c 

(Dl)(234)fir Jl^sf (RF Chock : RFC °]^, Ll°]x% f-)(233)» ^1^-ji $X^. 
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<30> A$ 7 }<% ^-o. -a^sj. H jc ^BJ-AJ ^ WV^Oj ^gj.^ ^o]^ o]-g-$ 

<3i> RF ^ 71(211)3 RF A]jr 7 } RF ^71(211)^ ^7} RF ^1^1- £-e}^}<*l wfo] 

^-§--¥-(220)5. ^sRr ^ RF ^1^7l(212)S ^l^tVcf. ^7] RF *1 <£7l (212)^ ^a]s] 
RF *1<£*H RF ^ ^71(214)^1^1 ^d^(PSV)ol ^#5^ Al^Vjif RF ^ # 

^■7] (213)3} #^ ^S7> ^Slfe ^Hfjcf. #7} RF ^1^7l(212)^| ^l^ol ^Q*} 

*1 &^§r RF 71(213 HH RF *d^ ^j-7l (214)^1 ^ 7^ Jl47> ^5lH.S. 

<32> ^ ( H>o]o^ ^ o.w.(220)^ RF ^^7l(211)SY^ A o v 7l -g-e)^ RF 113L7} ^S)^ 

RF 7^^-^71(211)^ ^ ^ *|) o] 71(225)5.^ #3} jjfloj Al^(Variable 

Attenuator Control Circuit ©l*)-, VCSB} #)-S- ©l-g-SH RF ^]5l2l Bfl^-i- >£5H^ 
^#71(223)5 ^tr^f. ^, RF 7}^ M 71(221)^ ^ *IH 71(225)3.^ RF ^ 

(213)3 ^ ^ ^^f JLBiSH 7>^ #411 *)H -tlS(VCS)* °g^^> rf Aij: 

3 ^S}-^ #o.S.a-1 ^#71(222)3 °g^£l^ RF ^ 413: sj eflig-g. ^-iflAl 

7d^f. 

zie^ 5.1^ ^#71(222)^ #7l 3.^3 Ai^ofl^ ^aj-Aj^ ^^*H 3-#7l(223)3 

^#Ai^(EDS)« ^^=f. >8-7l ^sH* 3#413:(EDS)« Ji^l (223)fe 

«r^<HH£l 33 #€(PSV)-§- ^ SflS.-^- #7] #^ £SHd3 aij- 

(EDS)» iL#*M ^-§- *H 71 (224)3. 413: (ECS) S ^th}. #7l jitf ^(ECS)* ^ 

^Jtr ^-g- *W 71(224)^ 3^ *1H 71(225)3^ ^ a]^ #(bsf ^ B0S) g ^. 

71 ^(ECSH -§-#*M 4]3:(SCS)«- ^71(230)^1 ^^^1 
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^Ei(Ql) (231)3 tifloj^L <$7]*\ ^7] ^ ^sHr oga A1J 1> Al^Efl 

^ ^ ^S] ^Sj-olcf. a o v 7 ) oi^ a]^7> £S*sM nlBl *m-2r 

^-g-Slfe- ^SM^t *Vcf. ziaUil, ole^ ^sHl t^-e^ 3 

-§-*>7H^ o^^ o_o] oi o. M> a o v 7 ] ^ £<g *H<H7l(205HMfe £3^1 ^-§-^ VSC» 

^71(221)^1^ RF ^ ^IJlI- ^ Sflt ol^> S ^o^t}. zLe)ji £ 

£ ^ ^ ts-gj.^ o]^ RF ^ ^71(213)^ s-^oj ig*>7fl s)^ 7^ 

°1 #^£4. 7fl^l^>7l ^*fl ^ *H7l(225)fe SCSI- €^1^1 71 fllfr BSFSf BOS 

» ^r, ^ *lW7l(225)*r Ji^3L(ECS)Sl ^^-fr 2i^}7] BSF^f, 

BOSS. iL^MlJ-(ECS)^ 2:%*}7] ^ BOS* 

tHS, 7 AQ ^^-(230)^ 5.]^- ^€^1^^ #€(SSV)# ^41 «H 

^SM(231)<HH 4^- H^H^^Bi (232)3 <y^fVtf. H€*l^(232)fe 

^ #^(USV)* ^-71 ^ *IH <ti-£(SCS)« °l-g-*H ^^-A}7lJ7, ^ 

^ ^(PSV)-§- RF ^ ^71(214)5. olnfl, H^^liEi(232)^ t§ ^ 

RF 5:3.(RF Chock : RFC)(233)3 cfo]^.c (234)^ ^7} ^ ^^(PSV)^S <?]^H ^ 
^(SSV)°] cg^o. ^ ^^th 

^-g-S}^ RF tfl^ 3#"<H43 ^1 o] t^Sl-l- ol-g-*V ti>ol^^ ^^-^Eflo] 

"o V ^3 S§Hd Ol-g-tb Wfololi ^^-^Eflo) cfl^^ ^#7l» ^]^*VC).. olB]*V 

^^21 Cf^ ^Al^ofl 4^ ^71^ fes:H ^>^>7fl 4^-4 ^> 
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<37> ^-7] £ 3^1 t}]*]^ -^ 7 ](3oo)^ PAR* 3Hr ^J^l ^fl 7l 7-] tfl <*j (Base bandHH 

i^dt ^#*Rr SL^Hd 4°1^S £3-* °l-§-*r «H<H^ ^ o. ^^o^ tfl^ ^ 7 ]olcf. 
°l&ltr tfl^ ^7l(300)«H|-H (Base band Modulation and Envelope Detection Part : 

BMDP)(310)^ #7} 7l^tfl^ Ai^l- #2 ^ #«:*Rr #271 (Modulator : M0D)(311)Sf, 

-8-71 7l7icfl<3 ^JL^M is^d-fr ^#*Rr S.^& ^#7l(Base band Envelope Detector : 
BED)(312)1- ^w]^>Jl SitJ-. zl^ji #7) oj^a. (310) ^ 4 t- 7 ) ^3t7l(311)S sl^ 41Ji# 
^ 415: 1^7] (Local Oscillator: L. 0sc)(313)» £.*t0>\5l ^cf. 

<38> ^tflSjii) ^^IJLfe ^^^-(310)^1 ^Sfl #^(320)Sf W r °H^ ^ -g- JjL 

(330)5 zfzj- SJ^slSS. ##^(320)^ RF <3£7l(211)-& aflsq^ #^-(210)4 §-<^}cf. 
elJL hHo^ ^ o.h.( 330 )^ ^eJ-A] ^#7l(222)» ti} 0 ! 0 ^ ^-§--^-(220)4 ^^^>cf. 



717^ ^3 4U£7> ^#71(312)^ #2:71(311)5. AA <S 3 3 £ , #7] 

^#71(312)^ <Un& 7l^tfl^ AlJi^Bl S^d^- ^#«H t>r°Hi 3 -§-^(330)5. ^-tl 
^Cf. ^7) #271(311)^ <#7] 7]Z\ tfl^ A]JL<4 A1S ^7l(313)S^-B| ^A]^ 

41JL-I- °l-8-*H #22f RF cfl^ #€(up-conversion)* *M8*H f^Hf (310)5 RF 41 

3l» Sl^th}. RF ^1^71(311)^ ^-^f(340) 3.2?- B\ ^ ^(PSV)* 

^IS* *f|*^fe ^^1^7171 ^*fl ^-71 ^ #^51 AlJlS. ^l^Al^]cf. 

RF ^ ^71(322)^ x]oi^ rf Aijr!- RF ^71(323)5 >fl^*> 

^. RF #3 #^7) (323)^ #71 ^^-(340)5.-?^ ^aj^ ^ ^^(psv)* oj-g.^^ 
A o v 7l RF ^7}(322)3.^-B\9] RF 4lJL» ^-^M}. 
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#7l £. 2^ ^^Hfe RF 7>£ ^71(221)4 ^-S- ^1^71(224)^1^ #Q *)H aIJ: 

(SCS)» ^H^Vcf. zi&m- £ 3^1 ^^Hfe ^cH7l(332)7> ^ *m »H 7] (333)5.-^ 

3 BSF^ BOS* °g^^o> RF ^ ^-7] (322) ^ JIS^H ^ ^ 

*IW ^ls(SCS)!- ^H*}cf. a^H s&7) ^ Q?i 7]7-]cfl^ °m x\± t a)^ 

E 5 ^ ^S}-^ , RF ^#71(213)^1 £S>7fl *H <d^-§r #i?li=h 

°1» 7fl-|d^>7l £|sfl ^ ^ ^H7l(225)^ SCSI- €^1^171 BSF^f BOSS ^SW. 

^, *)H7l(225)£r iL^JL(ECS)Sl ^lH* 2^*}7l ^ BSF^h BOSS. J±#4l:£: 

(ECS) Sl 2:^7] ?V B0S» 

^ ^°1H ^ HHH o^ei 7}t] ^0} 7}^^ -g- ^ 

o) «^<4 ^S-ofl <^fl ^«fl^6> ^-Cf. 



^°1 #^7l^ ^ ^_S[X\7}JL, tfl^ ^71 

3 -^4 Q% £SH HH°li 3 -§-^313 tfl^^ ^#71^1 <>l-8-*H 7 fl 
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1] 

•#71 4JJl°IH ^#*>-a, -S-71 -g^ # 

£ ol-g-SM ^ Al^l- tf^fe 4°l°1i *j-§-^-<4, 

#7l ^# *(|<H Ajjfeofl -g-^H 4 V 7l *d^* ^^171^ i^" 

2] 

#71 ^ €3*^ 5§5 £ ^ ^rS^l 45}- ^ 

^HJ-£-S ^-71 tfl^ ##7l. 

[3^8" 3] 

A o V 7l ^ ^2}-# #*1«H A o V 7l ^ ^ ^JL* ^^-Al?l7l $| 

7>^ ^o] A]jr £ 3)} E-) A] 5. £ ^ Aj^-g. ^H7l^ ( 

Aj-71 7>t£ #ifl A Ji1 ^ ^7l <^ Alj^-g. 7>^ ^7lSf, 

21-14 
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##\7}9\ #*HH 3L^* ^#*Rr ^#7l^, 

^7j. 



13 T 1 * 4] 

^71 AjJll- ^-B^Kr ZL^S)- <g^7l^, 

^-71 <£^ 7 }£.^t] {lit *l<3lsRr ^^71^, 

5] 
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6] 

7l^tflo4 ol^ X\^m. JT^4 Aljr-J. ^S^Jl, #7l 717-1 tfl^ oj^ A] Jrofl 

^ i^^" 3#*Rr ^Y^, 

W #€<*fl #7l <gH9^ J7^4 f^Kr ^HMK 

#7l ^ ^ ^l^ol, #7l ^ ^Sj-o]] oj-e)- A o V 7 ] 

*lH*Rr ^^^1- ^ ^SilS ^ #71 cfl^ ^71. 



7] 

^-2-5. *Hr #7l cfl;^ ^71. 
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8] 

#7] ^^9] ^ A oM 4!J>-fr s^*>7l ^tb 

7)*\ tfl<*j OJ^ Al^oflAi JLSHi* #^*Kr ^#7l^ ( 
^"71 717-1 cfl<* <^ ^JIS ^S*Hr ^S7lSf, 

^•71 tfl^ #^7l . 

[^T 1 ^ 10] 

-*M JL^S)- Xl^fe 
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#7l ^ ^Q^r o] -g-^H #7l *1<3£ #^*Rr -H^^ #^-7)1- SLf-SHr 3 

[^^J- 11] 

^ #^ W*}^ &&7)2[, 
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